W. C. Gibson a visit, and found in the vault of the University Library the well-preserved copy of Bidloo mentioned earlier by Sherrington. To my amazement I found that this copy had belonged to Nicholas Hawksmoor, the distinguished pupil of Wren. It had been acquired by Hawskmoor eight years after it appeared in Amsterdam. Sherrington, who bought the book in Cambridge in 1887, covered one of the end-papers with neatlywritten notes, telling of Hawksmoor's association with Wren, and of the assistance which he had rendered Wren on some of his larger undertakings. When I commented upon this ownership to Sir Charles later, I was ushered into a far more wonderful story, that of Wren's pre-architectural and pre-astronomical life in medical science. This was liberally spiced with details of the life of Thomas Willis, who, in Sherrington's view, had changed neurology from a speculative to a rational science. Wren had assisted Willis in his studies of the brain at Oxford, both as dissector and illustrator, so that I began to read about Wren and to listen to Dr. Robert Gunther lecture at Oxford on the origins of the Royal Society.
Wren was born into a family closely associated with the religious and scholarly life of Britain. His father was educated at Oxford, where he had served as Senior Proctor. Though Dean of Windsor, he was both mathematician and architect by avocation. His son was born in 1632, as were van Leeuwenhoek and Spinoza. Galileo's Dialogue was published in the same year. Also in the year of Wren's birth, Charles Scarburgh was about to enter Caius College, Cambridge, where his father and grandfather had been educated before him. This youth was destined to study medicine in Harvey's college and to be driven out of Cambridge as a Royalist, losi-ng both his fellowship and his library-and having to flee to Oxford where he 'attached himself to Harvey at Merton'. The Court, in exile, occupied much of that college, but Scarburgh and Harvey found a place to work 'in the little chamber beyond the library'. Scarburgh assisted Harvey in many of his investigations, and it is possible that he acquired then an interest in the muscular system. His only publication was on the muscles, long after he had succeeded Harvey as Lumleian Lecturer at the Royal College of Physicians. Certain it is that Scarburgh was busy with Harvey and George Bathurst on embryological research at Merton, and also in Bathurst's college, Trinity, Oxford. There they had the service of a hen which hatched eggs that were opened daily to follow the various stages of embryological development.
It is not clear whether Christopher Wren ever met Harvey in Oxford, My former colleague in Rio-Hortega's laboratory in Madrid, Dr. Alastair Robb-Smith, has become a specialist on Harvey's short years at Oxford, and has kindly provided me with the evidence which suggests the possibility that The Bio-medical Pursuits of Christopher Wren impressed by the youthful Wren that he described him as: 'A young man of marvellous gifts who when not yet sixteen years of age, advanced astronomy, gnomonics, statics, and mechanics by his distinguished discoveries, and from then on continues to advance these sciences. And truly he is the kind of man from whom I can shortly expect great things, and not in vain. ' At the age of fifteen years, Wren wrote to his father that he had been befriended by Scarburgh (fig. 4) Harvey's views on the circulation were strongly discernible in Scarburgh, who transmitted them to Wren, so that by the age of twenty-four Wren was turning over in his mind the possibility of injecting substances-poisons for instance-directly into the bloodstream of animals. Having told Wilkins and Boyle of this hope, Wren made the great forward leap-the invention of intra-venous therapy-which has so greatly changed contemporary practice. It was a logical but bold development arising from Harvey's teachings. Boyle tells us clearly of the exposure of a suitably large superficial vein in the hindleg of a dog, followed by the surface application of a small grooved plate (of Wren's own manufacture) to hold the vein from moving laterally. Boyle's description of Wren's work continues:
... he made a slit along the vein, from the ligature towards the Heart, great enough to [admit] the slender pipe of a Syringe; by which I had proposed to have injected a warm solution of Opium in Sack, that the Effect of our Experiment might be the more quick and manifest. And accordingly our dexterous Experimenter ... conveyed a small Dose of the Solution or Tincture into the opened vessel, whereby setting into the Mass of Blood.... It was quickly, by the circular of that, carried to the Brain, and other Parts of the Body: So that we had scarce untied the Dog ... before the opium began to disclose its Narcotick quality, and almost as soon as he was on his feet he began to nod with his head, and falter and reel in his Pace, and presently after appeared so stupified, that there were Wagers offered his Life could not be saved ... he not only recovered but began to grow fat so manifestly that 'twas admired: But I could not long observe how it fared him: For this Experiment ... having made him famous, he was soon after stolen away from me.
Wren's own description, written to Sir William Petty in Ireland, is briefer and more clinically orientated. He wrote:
The most considerable experiment I have made of late is this: I injected wine and ale into the mass of blood in a living dog, by a vein, in good quantities, till he became extremely drunk; but soon after voided it by urine. It will be too long to tell you the effects of opium, scammony and other things which I have tried in this way. I am in further pursuit of the experiment, which I take to be of great concemment, and what will give great light to the theory and practice of The Bio-medical Pursuits of Christopher Wren In 1657, the year of Harvey's death, Wren was being transferred to London as the youthful Gresham Professor of Astronomy. His inaugural lecture is incredible for the breadth of vision to which it exposed his largely lay audience. They were transported in celestial directions with superb oratory, but at the same time they heard from Wren of the need to study diseases and the weather. He asked his hearers to think back to Hippocrates' 'Aphorisms', and advocated the study of ' The first neurological research team was not satisfied with anatomical description alone. They proceeded to physiological demonstration, recalling to mind the marvellous saying of Sherrington's hero, Jean Fernel: 'Anatomy is to physiology what geography is to history: it gives the setting for the events'. Thus Lower writes of their team's labours: ' . . . if three arteries were quite obstructed, the fourth would convey blood into all parts of the brain and cerebellum, sufficient enough for life and motion. And to confirm this, this week we took a young spaniel and tied both carotid arteries in the neck very fast and close with silk, and the dog was not at all altered by it, but continued very lively and brisk. . .'. Again, Lower mentions the use of coloured fluids to prove the collateral circulation afforded to the brain through the arterial circle of Willis-something which Wren's early work on intravenous injection had presaged.
For Wren, to study the anatomy of the eye was to study Nature's architecture. He dissected the eye, and 'exactly measur'd and delineated the Spheres of the Humors in the Eye, whose Proportions one to another were only guess'd at before .... He contrived an artificial Eye, truly and dioptrically made-(as large as a Tennis-Ball) representing the picture as Nature makes it: the Cornea and Crystalline were glass, the other Humours Water. This surely is high praise from a competitor! The reading of letters from Leeuwenhoek to the Royal Society on microscopic matters usually brought forth discussion by Wren. It appears from Birch's History of the Royal Society that Leeuwenhoek was, in 1683, writing to Wren 'concerning generation from an animalcule, not an egg; the muscles of a flea . .. the sting and wings of a gnat and its feathers'. Investigating the microcosm with Wren were such notable investigators as Dr. Croone, and Dr. King who was examining 'the globules of blood'. Wren had been interested in microscopes from an early date, for Hartlib, in 1655, credited Mercator with telling him that Wren had 'brought a great perfection into microscopes to make them multiply exceedingly, and geometrically to measure things in them'. In 1657 Walter Charleton wrote that the Oxford Club had: ' microscopes that magnify the dimensions of minute and otherwise undiscernible bodies, even to an incredible rate, and bring the sight to a familiar acquaintance with the shapes of not only whole small ffies and other insects, but also the smallest part of them'. Such efforts prompted Joseph Harrington to accuse the Oxford Club of being: 'good at two things-at diminishing a Commonwealth and at multiplying a louse'. Matthew Wren, Christopher's cousin, denied that the group of scientists was merely examining 'little animals' but measuring them-thus persuing 'a limbe of Mathematiques'. Dr. Margery Purver quotes a contemporary as saying of these experiments: 'The author of them was Christopher Wren, and that his drawing of magnified flies, fleas and lice were seen with Delight and Instruction by all Strangers; and not only so but have been received with applause by Foreign Princes'. Nevertheless, Robert South, the Public Orator at Oxford, could not let the matter rest, and at the opening of Wren's Sheldonian Theatre, in 1669, said that the Royal Society could 'admire nothing except fleas, lice and themselves'. He seemed oblivious to the fact that the architect of this new centre for Congregation exercises too rowdy for St. Mary's Church, was himself a prime mover in the new Society.
Circulation and respiration were of continuing interest to Wren. Of one meeting of the Royal Society in 1678 his biographer, Elmes, reports:
. . . a conversation arose upon the causes of the motion of the muscles, and how far the air taken in by the lungs might contribute towards muscular motion. Mr. Henshaw observed, that the divers for sponges and corals at Samos could hold their breath for three quarters of an hour; and mentioned his design of dissecting an otter, in order to inquire into Mons. Des Cartes' assertion concerning the foramen ovale, by which the blood of otters was supposed to pass from one ventricle of the heart to the other, without passing through the lungs; and thence it was supposed that there was less need of the motion of the lungs or breathing, since it was thought that the great use of the motion of the lungs was for making the blood pass through them. But against this, he alleged, that, in his opinion, the otter had no foramen ovale; which Sir Christopher Wren positively asserted, having dissected and examined an otter for that purpose.
Sir Christopher, however, related, that the seal which was in St. James's park had muscles, by which it could contract and dilate its nostrils, and by such means sink itself, and lie at the bottom of the pool made for him, for a great while longer; and that it could eat its food at the bottom of the river.
At another meeting, presided over by Sir Christopher, in 1682, the significance of
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The Bio-medical Pursuits of Christopher Wren the pulse in humans was discussed. After swearing in Flamsteed the astronomer as a Member, and describing the disposal of Chelsea College on behalf of the Society, Wren mentioned the practice of Chinese physicians:
... he observed, that they were extremely curious about feeling the pulse of the patient, examining the beating thereof, not only in the wrist, but in various other parts of the body, by which they pretended to make discoveries of the disease; and he was of the opinion, that the ancients might know and make more use of the information of the pulse than our modem physicians of Europe; and that there might be more in Galen's curiosity about the pulse than was generally understood. He also conceived, that there might be somewhat even in the motion of the parts of the artery itself; for it is very visible in living objects, that the artery hath a peculiar muscular motion of its own, distinct from the pulse of the heart; and that, by dissecting, it appeared plainly made up of three sorts of muscular coats; the innermost of them having long fibres, the outermost round fibres, and the middlemost diagonal or tubical fibres.
Wren had a sharp eye for isolated biological phenomena from which he could develop a generalized theory. On 12 April 1682, while presiding at a meeting of the Royal Society, he discussed 'the transformation of creatures by means of the qualifications of the place wherein they are fostered; he related that he had observed in a garden made out of the ruins of an old building, that the leaves of all the plants became speckled and striped, and that the same plants, being transplanted thence to another place, continued for some time to be striped and speckled . . .'. Obviously, trace elements in the soil were as active then as now! There was a certain pragmatic hard-headedness about Wren to be seen, for instance, as he reported to the Society on Borelli's book De Motu Musculorum. He stated 'that the author had been very elaborate and ingenious in his inquiries into that subject, but seemed to be much mistaken in several things that he asserted; particularly as to the motion of a horse, and in the strength of the motion of a muscle; for that, according to his calculation of the strength, it was impossible that the tendons of several muscles could sustain such a force, though they should be as strong as a piece of iron of the same dimensions.' Occasionally, the telegraphic condensation practised in reporting Royal Society meetings leaves us wondering about the real meaning of some of Wren's communications. Thus he reported upon 'a strangely diseased boy, at Oxford, who had a consumption of the bones about his head, which bones he pulled out in fragments, some single one of which weighed an ounce. Although he was born of healthy parents, and been healthy himself till of late. Some members inquired how the bones pulled out were coloured; others suggested that information should be desired what nurse the boy had'. Both Wren and his colleague in the Oxford 'Brain Research Institute' Dr. Millington, were asked to provide further data.
After discussing at the Royal Society Dr. Tyson's dissection of a porpoise, Wren was asked to treat with the authorities on 'procuring the bodies of such exotic animals as should die in St. James's park, for the purpose of being dissected and described'. Wren actually set up a committee on Anatomy when he served as President of the Royal Society.
Embryology fascinated him, as it had his teacher Scarburgh, and Scarburgh's teacher Harvey. He was asked to report to the Society on 'the apparatus, and progress which he had made in the experiment of hatching eggs by the equal and moderate 339 W. C. Gibson heat of a lamp, in order to prosecute the experiment, which was said to have been so far advanced, as that thereby blood was produced in eggs'. On another occasion Wren related 'that ... he had, nearly twenty years before . . . upon the dissecting of eels, found them to be viviparous, having several times taken the young ones out alive . . .'. At a subsequent meeting (Leeuwenhoek's observations on the generation of eels and insects being mentioned), Sir Christopher related that the young eels which he had formerly taken out of the old ones were about the length and bigness of pins; that he had taken out of lobster's eggs a lobster perfectly shaped, with claws, etc; and that water newts, dissected at the proper season of the year, have young ones perfectly formed within them.
In the vast subject of nutrition Wren also had an interest. Once while presiding at the Royal Society he remarked: 'that it was of late years found, that the blacks, who feed only on potatoes, were apt to die of dropsy; and that therefore the planters had found it necessary to allow them milk and bread, which prevented it'. 'The President thence observed, that it was necessary, that all wholesome food should have oils: that most roots wanting oil are not of themselves good nourishment: and that in Ireland, where the people feed much on potatoes, they help themselves by drinking milk soured, to make the potatoes digest the better'.
Not only did Wren design Chelsea Hospital 'for the comfortable maintenance of maim'd and super-annuated soldiers'; he also wrote the rules. The diet which he prescribed contained 'twelve ounces of meat daily, two loaves of bread, one quarter of a pound of cheese, two quarts of beer, and herbs proper and sufficient for the Porridge in the Winter Season'. (Wren's hand is to be seen at Greenwich Hospital also.) In addition he saw to it that a Physic Garden with fruit trees and 'physical herbs' was located beside 'the Apothecary's Laboratory'. He would not allow the burial ground to be placed near the church, and preferred memorial grounds 'for the Dead, and ... good air and walks for the Living'.
It is scarcely likely that anything new can be added concerning Wren's rebuilding of St. Paul's Cathedral. However, Wren's clinical method of looking at thingsdiagnosis first, to be followed by rational therapy-was the secret of his success in this most difficult undertaking. He described the problem by saying: 'Having shown in part the deplorable condition of our patient, we are to consult of the cure, if possible art may affect it. And herein we must imitate the physician, who when he finds a total decay of nature, bends his skill to a palliative to give respite for a better settlement of the estate of the patient.'
In conclusion, I think we would all agree with Richard Steele's view that Wren was 'one of the most accomplished and illustrious characters in history'. Med., 1942, 12, 274-303. 
